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FipIH nf tb ta Invpntinn 

The present invention concerns a method for adjusting an interface formed during 
operation between a specific light liquid phase and a specific heavier liquid phase to 
a wanted radial level in a centrifugal separator. 

Pank grrtiind p f thP Invention 
A centrifugal separator of this kind comprises a rotor, which is rotatable around a 
rotation axis in a certain rotational direction, which rotor forms inside itself 

- an inlet chamber, in which a conduit for the supply of a mixture of the two liquid 
phases, which are to be separated, opens 

- a separation chamber communicating with the inlet chamber, 

- an outlet device for the discharge of the specific light liquid phase separated 
during operation the outlet device including an outlet passage, which is 
connected to a radial inner portion of the separation chamber, and 

- another outlet device for the discharge of the specific heavier liquid phase 
separated during operation this outlet device comprising an outlet channel formed 
in the rotor, which extends radially and has an inlet opening at its radial outer end 
located at a certain radial level in a radial outer portion of the separation chamber 
and at its radial inner end opens in an outlet chamber surrounding the rotation 
axis, in which the specific heavier liquid phase forms a rotating liquid body having a 
radially inwardly turned free liquid surface. The radial position of the free liquid 
surface, during operation takes a position at a level in balance with the pressure 
prevailing in the separation chamber at the inlet opening, and in which a discharge 
device is arranged. The discharge devices non-rotatable with the rotor and has at 
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least one internal discharge channel, which extends radially and at it radial outer 
end has an inlet opening. At a radial inner end the discharge channel is connected 
to an outlet, at least a radial outer part of the discharge device, in which the inlet 
opening is located, being movable in a way such that the inlet opening can be put in 
5 a different radial position in the outlet chamber. 

The centrifugal separator further comprises means for the supply of a 
predetermined volume of the specific heavier liquid phase to the separation 
chamber, a first indicating means for indicating that the separation chamber 
10 during operation is filled up to a certain wanted level, means for keeping the 

separation chamber filled up to this radial level, and a second indicating means for 
indicating the radial position of the free liquid surface in the outlet chamber for the 
specific heavier liquid phase, 

1 5 In order to achieve a good separation result in a centrifugal separator it is of 
great importance at which radial level the interface between a light and heavier 
liquid phase is formed during an operation in the separation chamber of the 
centrifugal rotor. The interface will take a position at such a radial level that 
equilibrium will occur between the two liquid columns of the two liquid phases. 

20 

In order to maintain the interface at a wanted level in centrifugal separators, in 
which both the specific light and the specific heavier liquid phase forms a free liquid 
surface at one outlet out of the separation chamber each. The outlet for the 
specific light phase out of the separation chamber has been provided with an 
25 overflow outlet in the shape of a level ring surrounding the rotation axis and the 
outlet for the heavier liquid phase and as well with an overflow outlet in the shape 
of a control ring surrounding the rotational axis. 

Generally if an unsatisfactory separation result is obtained one wishes to adjust 
30 the radial position of the interface to stop the centrifugal separator in order to 
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exchange the control ring to a different control ring having another radius for the 
overflow outlet. Often, it is not enough to stop the centrifugal separator once to 
change the control ring but this has to be done several times before a control 
ring having a radius for the overflow outlet which gives a satisfactory separation 
5 result is found. This constitutes a difficult and time consuming operation and if for 
instance the density of one of the liquid phases in the mixture varies this can cause 
repeated down times. 

To be able to adjust the radial position of the interface without the need for the 

1 0 centrifugal separator to be stopped for the exchange of such a control ring it has 
been suggested that instead of controlling the radial position of the interface by 
means of the radius of the overflow outlet, one provide the outlet device for the 
discharge of the specific heavier liquid phase with an outlet chamber, which during 
operation is pressure connected to the separation chamber via an outlet channel, 

15 whereby an obtained free liquid surface in the outlet chamber will be determining 
for the radial level of the interface. According to this suggestion a stationary 
discharge device is arranged in the outlet chamber, which has an internal discharge 
channel, which extends radially and in its radial outer end has an inlet opening and 
in its radial inner end is connected to an outlet, the inlet opening during operation 

20 being located radially outside the free liquid surface. The radial position of the free 
liquid surface is adjusted by means of a valve arranged in the outlet, which gives a 
variable counter pressure in the outlet, which so influences the free liquid surface in 
the discharge chamber that the higher the counter pressure is the bigger the radial 
distance between the free liquid surface and the inlet opening is. Thus, the counter 

25 pressure set in the outlet controls the radial position of the interface. 

Naturally, the radial position of the interface can be controlled in a corresponding 
manner by adjusting the counter pressure in the outlet for the specific light liquid 
phase. 
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Whether the radial position of the interface is regulated by the exchange of the 
control ring or by adjusting the counter pressure in the outlet of the one or the 
other liquid phase you have no acceptable control of the radial level at which the 
interface is located. This means that a small change of the condition of the 
operation might have a great influence on the separation result. The control by 
means of adjusting the counter pressure according to the method described 
above furthermore results in an unacceptable generation of heat in the discharge 
of the chamber as a result of the stationary discharge device partly being 
immersed in the rotating liquid body in the outlet chamber. 

The object of the present invention is to provide a simple method for adjusting the 
above-described interface to a wanted radial level without the need for the 
centrifugal separator to be stopped and disassembled. 

.Qiimmary of thft Invention 
According to the present invention this is accomplished by emptying the separation 
chamber in a centrifugal separator of the kind in question for the invention of its 
contents and bringing the inlet opening to a radial inner position in the outlet 
chamber. Thereafter such a large pre-determined volume of the specific heavier 
liquid phase is supplied to the separation chamber that this volume, during rotation 
of the rotor, fills up radially inwardly to a radial level located radially inside the 
inlet opening of the outlet channel such that the volume portion of the supplied 
heavier liquid phase, which is located radially inside the inlet opening, is larger than 
the total volume of the outlet channel and a portion of the volume of the outlet 
chamber. When this volume of the specific heavier liquid phase has been supplied to 
the separation chamber, a mixture of the two liquid phases is supplied to the 
separation chamber via the supply conduit and the inlet chamber whereby the 
separation chamber gradually is filled up radially inwardly and an interface between 
the two liquid phases is formed, which is displaced radially outwardly. The 
displaced specific heavier liquid phase then being pressed radial inwardly in the 



outlet channel and further into the outlet chamber where it forms a rotating liquid 
body having a radially inwardly free liquid surface This is displaced radialy 
inwardly while the separation chamber is filled up, which takes place until the 
separation chamber has been filled up to a desired level, this level is indicated by 
the first indicating means, after which the position of the radial outer part of the 
discharge device is changed so that the inlet opening is moved towards the free 
liquid surface in the outlet chamber until the inlet opening reaches the liquid surface 
and the specific heavier liquid phase in the outlet chamber is discharged through 
the inlet opening and the discharge channel. This is indicated by the second 
indicating means. After this the inlet opening is prevented from moving at least 
radially outwardly from its obtained position, which substantially corresponds to a 
wanted position of the interface. However, the inlet opening is pressed radially 
outwardly towards the obtained position by means of a force transferring element 
acting on the outer moveable portion of the discharge device, after which a normal 
operation is started. During normal operation which separation takes place and 
the separated specific light liquid phase and the separated specific heavier liquid 
phase are discharged through an outlet device while maintaining the radial level of 
the free liquid surface in the outlet chamber and consequently also the radial level 
of the interface. 

In a preferred embodiment of the invention the centrifugal separator comprises a 
stack of conical separation discs arranged in the separation chamber, each having 
a radial outer edge located at a radial distance from the inlet opening. Such a 
large pre-determined volume of the specific heavier liquid phase is supplied to the 
separation chamber that this volume during rotation of the rotor fills up radially 
inwardly to a radial level, which is located so much radially inside the inlet opening 
of the outlet channel so that the volume portion of the supplied specific heavier 
liquid phase, which is located radially inside the inlet opening, is larger than the total 
volume of the outlet channel and a portion of the volume of the outlet chamber 
and the radial outermost third of the volume of the separation chamber, which is 
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delimited radially inwardly by the radius of the outer edges of the separation discs 
and radially outwardly by the radius of the inlet opening but less than the total 
volume of the volume of the outlet channel and a portion of the volume of the 
outlet chamber and the portion of the volume of the separation chamber, which is 
5 delimited radially inwardly by the radius of the outer edges of the separation discs 
and radially outwardly by the radius of the inlet opening. 

In another embodiment of the invention the movable outer portion of the discharge 
device is arranged turnable around a turning axis, which is approximately parallel 
1 0 to and eccentric relative to the rotational axis, the position of the radial outer 

part of the discharge device is changed and the inlet opening is displaced towards 
the free liquid surface by turning the radial outer part around the turning axis. 
Preferably, the radial outer part is turned around the turning axis in a rotational 
direction, which is opposite to the rotational direction of the rotor. 

15 

In another embodiment of the invention the radial outer part has a projection, the 
inlet opening being prevented from moving radially outwardly from the radial 
position it has obtained when the second indicating means has indicated that the 
specific heavier liquid phase is discharged through the inlet opening and the outlet 
20 channel by putting an adjustable stop against the projection. It is preferred that 
the radial outer part is turned in such a way that the inlet opening is displaced 
radially outwardly by a force transferring element in the form of a resilient element. 

According to a further embodiment the radial outer part is influenced during 
25 operation by a moment from the specific heavier liquid phase present in the outlet 
chamber, which strives to turn this outer part in a way such that the inlet opening 
is displaced radially inwardly, which moment increases by moving the portion of the 
outer part being in contact with the specific heavier liquid phase into the outlet 
chamber and displacing the inlet opening radially inwardly when this moment 
30 exceeds the moment from the force transferring element. 
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In the following the invention will be described more closely with reference to the 
attached drawings, in which: 

figure 1 schematically shows an axial section through a part of a centrifugal 
separator of the kind useful for the invention, and 

figure 2 shows a partly in section view of a smaller part of a centrifugal separator 
of fig.1. 

pptaiip^H npsnriptinn nf th e Pr eferred Fmhnd i ment 
In figure 1 there is shown a part of a centrifugal separator comprising a rotor 
rotatable around a rotational axial in a certain rotational direction, which has a 
lower part 1 and an upper part 2, which are joined together axially by a locking 
ring 3. Inside the rotor an axially movable valve slide 4 is arranged. This valve slide 
4 delimits together with the upper part 2 a separation chamber 5 and is arranged 
to open and close an outlet passage between the separation chamber 5 and an 
outlet opening 6 for the discharge intermittently of a phase which has been 
separated out of a mixture supplied to the rotor and has been accumulated at the 
periphery of the separation chamber 5. The valve slide 4 delimits together with the 
lower part 1 a closing chamber 7, which is provided with an inlet 8 and a throttled 
outlet 9 for a closing liquid. During the rotation of the rotor, the valve slide 4 is 
acted upon by the pressure from the closing liquid present in the closing chamber 
7 by the influence of the centrifugal force into sealing abutment against an annular 
seal 10 arranged in the upper part 2. 

Inside the separation chamber 5 a stack 11 of a number of conical separation 
discs is arranged between a distributor 12 and an upper disc 13. In the example 
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shown in figure 1 the rotor is mounted on a hollow shaft 14, through which the 
mixture of the specific light and the specific heavy liquid phase, which is to be 
centrifugally treated, is supplied to the rotor. As shown in fig. 1 the upper disc 13 
forms at upper end a centrally located first outlet chamber 15 for a specific light 
liquid phase separated in the separation chamber 5. This first outlet chamber 15 
communicates with the separation chamber 5 via a first overflow outlet 16. over 
which the specific lighter liquid component can flow out of the separation chamber 
5. 

The upper part 2 of the rotor forms a centrally located second outlet chamber 
17, into which a specific heavier liquid phase can flow out of a radial outer portion 
of the separation chamber 5 via an outlet channel 18 having an inlet opening 19 in 
a radial outer portion of the separation chamber 5. During operation, the specific 
heavier liquid phase flows out of the separation chamber to the outlet chamber 
17. 

In each outlet chamber there is arranged a stationary discharge device 20 and 21. 
These discharge devices are provided with peripheral inlet openings 22 and 23, 
which are connected to a central outlet 24 and 25 respectively. The discharge 
devices 20 and 21 extend essentially perpendicular to the rotational axis that 
during operation they are partly located in a rotating liquid body of the specific 
light, and heavier liquid phase present in the outlet chambers 15, and 17. In the 
outlet 24 for the specific light liquid phase there is arranged a first indicating 
means 26 in the form of a pressure sensor and in the outlet 25 for the specific 
heavier liquid phase there is arranged a second indicating means 27. 

In figure 2 there is shown more closely how a discharge device for the discharge of 
the specific heavier liquid phase in a centrifugal separator of the kind in question 
for the present invention isconfigured. 



The discharge device 28 is, as a whole, turnably arranged around a turning axis 
which is parallel to an eccentric with respect to the rotational axis so that the inlet 
opening 29 can be displaced in a direction towards the free liquid surface 
discharge chamber 30 when the discharge device 28 is turned in a direction 
(counter clockwise) opposite to the rotation direction of the rotor (clockwise). On 
the discharge device a projection 31 is arranged and a stop 32 is connected to 
non-rotatable parts of the centrifugal separator, which is adjustable by means of 
an adjustable member in the shape of screw 33. As shown in figure 2 the supply 
conduit 34 also can be arranged centrally through the discharge device for the 
specific light liquid phase. The discharge device is so turned that the inlet opening is 
displaced radially outwardly by means of a moment from a force transmitting 
element in the shape of a spring 35, which in one of its ends 36 is fixedly connected 
to a non rotatable part of centrifugal separator and in its other end its fixed to a 
the discharge device 28. 

The centrifugal separator according to the invention shown in figure 1 functions in 
the following manner: 

In connection with the start of the centrifugal separator the rotor begins to 
rotate, the separation chamber 5 is closed by supplying a closing liquid to the 
closing chamber through the inlet 8. As soon as the separation chamber 5 is 
closed the liquid mixture to be centrifugally treated can be supplied to the 
separation chamber 5 through the hollow shaft 14. When the rotor has obtained 
the operational rate of rotation and the separation chamber 5 has been filled up, 
the liquid phases in the liquid mixture are separated by the influence of the 
centrifugal force acting on the same. The separation then takes place mainly in the 
interspaces between the conical discs in the stack 11. During the separation the 
specific heavier liquid phase is thrown radially outwardly towards a periphery of 
the separation chamber 5 where it accumulates, whereas the specific light liquid 
phase flows radially inwardly in these interspaces. 
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If the centrifugal treated liquid mixture also comprises heavy particles these are 
accumulated at the outermost periphery of the separation chamber 5. 

The specific light liquid phase flows over to the first outlet chamber 15 via the first 
overflow outlet 16, which thereby becomes determining for the radial level of the 
free liquid surface in the separation chamber 5. Via the first discharge device 20, 
which in this case consists of a conventional paring disc, the light liquid phase is 
under pressure out of the centrifugal rotor through the first outlet 24. 



The specific heavier liquid phase, which has been accumulated at the periphery of 
the separation chamber 5, flows radially inwardly'through the outlet channel 18 via 
inlet opening 19 and into the outlet chamber 17. Herein it forms a cylindrical liquid 
body rotating with the rotor. During operation this discharge device extends 

15 radially into the outlet chamber 17 that a portion thereof is located in the rotating 
liquid body. However, so much of the discharge device is located in the rotating 
liquid body that at least a portion of the inlet opening 23 or 32 is located in the 
rotating liquid. The friction between the outside of this discharge device 21 and the 
rotating liquid body hereby will become low. Through the discharge device 21 the 

20 specific heavier liquid phase is discharged under pressure out of the centrifugal 
separator through a second outlet 25. 

According to the present invention an interface (shown in dashed lines in figure 1) 
formed during operation between a specific light liquid phase and a specific heavier 

25 liquid phase is adjusted to a wanted radial level in the centrifugal rotor by 

emptying the separation chamber 5 of its contents and bringing the inlet opening in 
a radial inner position in the outlet chamber 17, 30. The separation chamber 5 is 
then supplied with such a pre-determined volume of the specific heavier liquid phase 
that this volume during the rotation of the rotor fills up radially inwardly to a radial 

30 level, which is located radially inside the inlet opening 19 of the outlet channel 18 
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that the volume portion of the supplied specific heavier liquid phase, which Is 
located radially inside the inlet opening 19, at least is larger than the total volume 
of the outlet channel 18 and a portion of the outlet chamber 17. Thereafter the 
mixture of the two liquid phases is supplied to the separation chamber via the 
supply conduit 14, 34 and the inlet chamber. The separation chamber 5 Is 
gradually filled up radially inwardly and an Interface between the two liquid phases 
is formed, which Is displaced radially outwardly, whereby the displaced specific 
heavier liquid phase is pressed radially inwardly In the outlet channel 18 and further 
Into the outlet chamber 17, 30 where it forms a rotating liquid body with a radially 
inwardly turned free liquid surface. The free liquid surface is displaced radially 
inwardly while the separation chamber is filled up, which takes place until the 
separation chamber has been filled up to a wanted level, which is indicated by 
means of the first indicating means 26. After this the position of the outer portion 
28 of the discharge device is changed so that the inlet opening 23, 29 is moved 
towards the free liquid surface In the outlet chamber 17. 30 until the inlet opening 
23, 29 reaches the liquid surface and the specific heavier liquid phase in the outlet 
chamber 17, 30 Is discharged through the Inlet opening 23, 29 and the discharge 
channel, which is Indicated by means of the second indicating means 27. 
Subsequently, the inlet opening 23, 29 is prevented from moving at least radially 
outwardly from its obtained position, which essentially corresponds to a wanted 
position of the interface (marked with a dashed line) while the inlet opening 23, 29 
is pressed radially outwardly towards the obtained position by means of pressure 
transmitting element 35 acting on the outer movable portion of the discharge 
device where after normal operation is started and separation takes place and 
the separation separates the specific light liquid phase and the separated specific 
heavier liquid phase is discharged through an outlet device each during maintaining 
the radial level of the free liquid surface In the discharge chamber and thus also the 
radial level of the interface. 
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In the illustrated example the two indicating means consist of pressure sensors 
however, the present invention is not limited in this regard as other means can be 
employed to indicate that there is a liquid flow coming out of the respective outlet. 
The most simple method is for the operator to observe when liquid flows out of ar 
5 outlet. 

Of course, the predetermined volume of liquid supplied to the separation chamber 
need not be identical with the separated specific heavy phase but its density shall 
be higher than the the specific light phase and ought to be nearby the one of the 
specific heavier phase. 



